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ALKUSANAT
Suomen ympäristökeskus (SYKE) toimii ympäristönsuojelulain nojalla määrättynä
ympäristöalan vertailulaboratoriona Suomessa. Yksi tärkeimmistä vertailulabora-
torion tarjoamista palveluista on pätevyyskokeiden ja muiden vertailumittausten
järjestäminen. SYKEn laboratoriotoiminnan testaus-, kalibrointi- ja tutkimustoi-
minta sekä vertailumittausten järjestäminen (Proftest SYKE) ovat FINAS –
akkreditoituja (SFS-EN ISO/IEC 17025, SFS-EN ISO/IEC 17043, www.finas.fi).
Tämä pätevyyskoe on toteutettu SYKEn vertailulaboratorion toiminta-alueella ja se
antaa ulkopuolisen laadunarvion laboratoriotulosten keskinäisestä vertailtavuudesta
sekä laboratorioiden määritysten luotettavuudesta.
Pätevyyskokeen onnistumisen edellytys on järjestäjän ja osallistujien välinen
luottamuksellinen yhteistyö.
Lämmin kiitos yhteistyöstä kaikille osallistujille!
PREFACE
Finnish Environment Institute (SYKE) is appointed National Reference Laboratory
in the environmental sector in Finland. The duties of the reference laboratory
include providing interlaboratory proficiency tests and other comparisons for
analytical laboratories and other producers of environmental information. The
testing  and  the  calibration  laboratories  as  well  as  the  proficiency  testing  provider
(Proftest SYKE) of the SYKE laboratory center have been accredited by the
Finnish Accreditation Services (EN ISO/IEC 17025, EN ISO/IEC 17043,
www.finas.fi).
This proficiency test  has been carried out under the scope of the SYKE reference
laboratory and it provides an external quality evaluation between laboratory results,
and mutual comparability of analytical reliability.
The success of the proficiency test requires confidential co-operation between the
provider and participants.
Thank you for your participation!
Helsingissä 29 Elokuuta 2014 / Helsinki 29 August 2014
Laboratorionjohtaja / Director of Laboratory
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1 Introduction
Proftest SYKE carried out the proficiency test (PT) for analysis of a-chlorophyll, oxygen,
salinity, SiO2, TIC, and TOC in brackish and river waters in May 2014. A total of 30
laboratories participated in the PT. In the PT the results of Finnish laboratories providing
environmental data for Finnish environmental authorities were evaluated. Additionally, other
water and environmental laboratories were welcomed in the proficiency test.
The proficiency test was carried out in accordance with the international guidelines
ISO/IEC 17043 [1], ISO 13528 [2] and IUPAC Technical report [3]. The Proftest SYKE has
been accredited by the Finnish Accreditation Service as a proficiency testing provider
(PT01, ISO/IEC 17043, www.finas.fi/scope/PT01/uk). This proficiency test has been carried
out under the accreditation scope of the Proftest SYKE with exception of TIC measurements.
2 Organizing the proficiency test
2.1 Responsibilities
Proftest SYKE, Finnish Environment Institute (SYKE), Laboratory Centre,
Hakuninmaantie 6, 00430 Helsinki, Finland
Phone: +358 295 251 000, Fax. +358 9 448 320
The responsibilities in organizing the proficiency test were as follows:
Mirja Leivuori coordinator
Katarina Björklöf substitute of coordinator
Keijo Tervonen technical assistance
Markku Ilmakunnas technical assistance
Sari Lanteri technical assistance
Ritva Väisänen technical assistance
Teemu Näykki analytical expert (a-chlorophyll, oxygen, salinity)
Mika Sarkkinen analytical expert (SiO2, TOC, TIC)
2.2 Participants
In total 30 laboratories participated in this proficiency test (Appendix 1), 25 from Finland and 5
from other EU countries. Altogether 97 % of the participating laboratories used accredited
analytical methods at least for a part of the measurements. About 60 % of the Finnish
participating laboratories provide data for use of the Finnish environmental authorities. For this
proficiency test, the organizing laboratory (T03, www.finas.fi/scope/T003/uk) has the codes 32
(SYKE, Helsinki, testing of a-chlorophyll, oxygen) and 24 (SYKE, Oulu, testing of SiO2) and
13 (SYKE, Joensuu, testing of TIC, TOC) in the result tables.
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2.3 Samples and delivery
Three types of samples were delivered to the participants; synthetic, river and brackish water
samples for analysis a-chlorophyll, oxygen, salinity, SiO2,  TIC,  and  TOC.  For  SiO2 also  the
filters were delivered for the measurement of the dissolved fractions. The synthetic samples for
SiO2- and TOC- measurements were prepared from the NIST traceable commercial reference
material (Merck CertiPUR). The sample preparation is described in details in the Appendix 2.
Brackish water was collected on board R/V Aranda from the coastal area of the Gulf of
Finland, in front of Espoo. The river water sample was collected from the Rivers Karjaanjoki
and Mustionjoki.
When  preparing  the  samples,  the  purity  of  the  used  sample  vessels  was  controlled.  The
randomly chosen sample vessels for salinity, SiO2-, TIC-, and TOC-measurements were filled
with deionized water (for TOC added also HCl) and the purity of the sample vessels was
controlled after three days by analyzing conductivity, TOC and TIC. According to the test
results all used vessels fulfilled the purity requirements.
The samples were delivered on 5 May 2014 to the international participants and 6 May 2014 to
the national participants. The samples arrived to the participants mainly on the following day.
Laboratory 6 received the samples on 8 May 2014. Along with the samples, a sample of water
was  delivered  to  the  participants  for  the  determination  of  the  temperature  when  the  samples
were received. The temperature of samples had been increased, being between 10 °C and 14 °C
for the laboratories 1, 2, 14, 15, 16, 20, 21, 27, 28, 30 and 34, and the maximum temperature of
17.9 °C was determined in the laboratory 12. The warming of samples was taken into account in
the evaluation of results.
The samples were requested to be measured as follows:
a-chlorophyll, oxygen, TIC 8 May 2014
SIO2, TOC, salinity not later than 23 May 2014
The results were requested to be reported not later than 26 May 2014. Five laboratories
delivered the results with delay, within two days. The preliminary results were delivered to the
participants via email on 4 June 2014.
2.4 Homogeneity and stability studies
The homogeneity of the samples was tested by analyzing a-chlorophyll, oxygen, salinity, SiO2,
TIC, and TOC. More detailed information of the homogeneity studies is shown in Appendix 3.
According to the homogeneity test results, all samples were considered homogenous. High
variation was observed for a-chlorophyll measurement results. Thus, additional study was
organized for investigation of possible source of variation. The findings are presented in
paragraph 3.2 Analytical Methods.
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The stability of the samples was carried out by measuring a-chlorophyll, oxygen and TIC from
samples  stored  at  the  room  temperature  for  one  day.  The  measurement  values  were  checked
against the results of the samples stored at 4 °C. More detailed information of stability studies
is shown in Appendix 4. According to the evaluation of test results all samples were considered
stable.
2.5 Feedback from the proficiency test
The feedback from the proficiency test is shown in Appendix 5. The comments from the
participants  mainly  dealt  with  their  reporting  errors  with  the  samples.  The  participants
requested also information about calibration of the oxygen sample bottles and information of
the a-chlorophyll samples.
The comments from the provider are mainly focused to the lacking conversancy to the given
information with the samples. Additionally, the provider recommends that the participants
should check their a-chlorophyll measurement procedure according to the findings presented in
Chapter 3.2.
Proftest SYKE is currently updating the results processing program and simultaneously the
electronic interface will be improved. All the feedback is valuable and is exploited when
improving the activities.
2.6 Processing the data
2.6.1 Pretesting the data
The normality of the data was tested by the Kolmogorov-Smirnov test. The outliers were
rejected according to the Grubbs or Hampel test before calculating the mean. The results which
differed  more  than  50  % or  5  times  from the  robust  mean were  rejected  before  the  statistical
robust results handling. More information about the statistical handling of the data is available
in the Guide for participant [4].
2.6.2 Assigned values
The NIST traceable calculated concentrations were used as the assigned values for
measurements of SiO2 and TOC in the synthetic samples. For the calculated assigned values the
expanded measurement uncertainty (k=2) was estimated using standard uncertainties associated
with individual operations involved in the preparation of the sample. The main individual
source of uncertainty was the uncertainty of the concentration in the stock solution.
For the other samples and measurements the robust means or mean (salinity: A1S, SiO2,
SiO2-diss: B2S and N3P, TIC: A1T and N3T, n<12) of the results reported by the participants
were used as the assigned value (Appendix 6). The uncertainty of the assigned value was
calculated using the robust standard deviation or standard deviation of the reported results
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[2, 4]. After reporting the preliminary results no changes have been done for the assigned
values.
The uncertainty of the calculated assigned values was less than 1.5 %. When using the robust
mean or mean of the participant results as the assigned value, the uncertainties of the assigned
values were for: a-chlorophyll between 1.9 and 14 %, for O2 between 1.7 and 2.6 %, for salinity
around 1 %, for SiO2 between 0.7 and 4.9 %, and for TIC and TOC between 2.2 and 12.9 %
(Appendix 6).
2.6.3 Standard deviation for proficiency assessment and z score
The target value for the standard deviation for proficiency assessment was estimated on the
basis of the concentration, the results of homogeneity and stability tests, the uncertainty of the
assigned value, and the long-term variation in the former proficiency tests. The target value for
the standard deviation for proficiency assessment (2xsp) was set from 3.5 % to 30 % depending
on the measurements. After reporting the preliminary results no changes have been done for the
standard deviations for the proficiency assessment values.
When using the robust mean as the assigned value, the reliability was tested according to the
criterion u /  sp ≤ 0.3, where u is the standard uncertainty of the assigned value (the expanded
uncertainty of the assigned value (U) divided by 2) and sp is the standard deviation for
proficiency assessment [3]. When testing the reliability of the assigned value the criterion was
mainly fulfilled and the assigned values were considered reliable.
The reliability of the target value of the standard deviation and the corresponding z score was
estimated by comparing the deviation for proficiency assessment (sp) with the robust standard
deviation of the reported results (srob) [3]. The criterion srob / sp < 1.2 was mainly fulfilled.
In  the  following  cases,  the  criterion  for  the  reliability  of  the  assigned  value1 and/or for the
reliability of the target value for the deviation2 was not met and, therefore, the evaluation of the
performance is weakened in this proficiency test:
Sample Measurement
B2K a-chlorophyll 1,2
B2C TOC1,2
B2S SiO2-diss2
N3P SiO2-diss1,2
N3T TIC1,2
3 Results and conclusions
3.1 Results
The used terms in the result tables is shown in Appendix 7. The results and the performance of
each  laboratory  are  presented  in  Appendix  8  and  the  summary  of  the  results  in  Table  1.  The
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reported results with their expanded uncertainties (k=2) are presented in Appendix 9. The
summary of the z scores is shown in Appendix 10 and z scores in the ascending order in
Appendix 11.
The robust standard deviations of the results varied from 1.5 to 24.2 % (Table 1). The robust
standard deviation was lower than 5 % for 41 % of the results and lower than 10 % for 76 % of
the results (Table 1). For a-chlorophyll the robust standard deviation of the results was 11 %
and 24.2 % in river and brackish waters, respectively. For TIC and TOC it varied from 9.6 to
10.2 % for the river waters and the robust standard deviation for TOC in the brackish water
sample was 17.8 % (Table 1). The robust standard deviations were approximately in the same
range as in the previous similar proficiency test Proftest SYKE 4/2012 [5], where the
deviations varied from 1.2 % to 15.1 %. For the a-chlorophyll and TOC measurements from the
brackish water the robust standard deviations were somewhat higher than in the previous
similar  proficiency  test  [5],  and  this  was  taken  account  in  the  estimation  of  the  standard
deviation for the proficiency assessment.
Table 1. The summary of the results in the proficiency test 4/2014.
Analyte Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2*sp % n Acc z %
a-chlorophyll A1K abs/cm 0.118 0.118 0.118 0.119 0.004 3.3 10.0 19 95
B2K µg/l 7.41 7.40 7.41 8.15 1.79 24.2 30.0 22 73
N3K µg/l 14.4 14.6 14.4 15.1 1.6 11.0 20.0 20 80
O2 B2O mg/l 9.23 9.22 9.23 9.21 0.38 4.1 8.0 22 73
N3O mg/l 11.5 11.5 11.5 11.4 0.3 3.0 8.0 21 90
Salinity A1S PSU 2.13 2.14 2.14 2.14 0.03 1.6 3.5 10 100
B2S PSU 5.93 5.93 5.93 5.93 0.09 1.5 3.5 13 85
SiO2 A1P mg/l 2.14 2.13 2.13 2.14 0.09 4.1 10.0 10 80
B2S mg/l 0.92 0.91 0.89 0.92 0.06 6.2 10.0 13 69
N3P mg/l 6.63 6.63 6.64 6.71 0.45 6.8 10.0 9 89
SiO2-diss B2S mg/l 0.91 0.91 0.88 0.92 0.07 7.6 10.0 14 64
N3P mg/l 6.59 6.59 6.59 6.66 0.52 7.9 10.0 9 78
TIC A1T mg/l 3.48 3.48 3.45 3.49 0.15 4.3 15.0 9 89
N3T mg/l 4.42 4.42 4.44 4.58 0.45 10.2 15.0 9 78
TOC A1C mg/l 2.69 2.74 2.73 2.72 0.23 8.4 10.0 15 73
B2C mg/l 4.61 4.62 4.61 4.55 0.82 17.8 20.0 12 83
N3C mg/l 7.51 7.54 7.51 7.49 0.72 9.6 20.0 14 93
Rob. mean: the robust mean, SD rob: the robust standard deviation, SD rob %: the robust standard deviation as percent, 2*sp %:
the total standard deviation for proficiency assessment at the 95 % confidence interval, Acc z %: the results (%), where ïzï £ 2,
n: the number of the participants.
3.2 Analytical methods
The participants were allowed to use different analytical methods for the measurements in the
PT. The used analytical methods and results of the participants grouped by methods are shown
in more detail in Appendix 12. In this PT there were not enough results for statistical
comparison as statistical comparison of the analytical methods is possible only for the data
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where the number of the results is ≥ 5. Thus, the comparison is based on the graphical result
evaluation.
a-chlorophyll
Most of the laboratories determined a-chlorophyll by spectrophotometry using the standard
method SFS 5772 or its application. Two laboratories used fluorometric determination for the
a-chlorophyll measurements. One laboratory reported the results using other method, which is
based on the spectrophotometric determination. Based on the graphics the results were
comparable with each other (Appendix 12).
For the brackish water sample the variation of the a-chlorophyll measurement results was much
higher than in previous proficiency test [5]. SYKE’s laboratory performed additional tests for
brackish water investigating the procedure of filtering, extraction, and light exposure. The
results are presented in Table 2.
Table 2.  Results of the additional test  for measurement of the a-chlorofyll  (mg/L) in different
test conditions.
Test procedure Subsample1 Subsample2
Normal procedure* 10.5 11.1
Tightly folded filter** 9.37 9.91
Weak shaking, tightly folded filter*** 7.68 9.73
Weak shaking, loosely folded filter**** 10.9 11.0
Tests for light exposure *****
Light exposure 30 min 10.5 10.6
Light exposure 1 h 10.5 10.4
Light exposure 1.5 h 9.91 10.4
Light exposure 2 h 9.46 9.64
Light exposure 4 h 8.57 8.57
*Strong shaking of the sample water before filtering. Filter was folded loosely and the test tube was shaken to open the
filter before extraction. Filter was totally under the surface of the ethanol. After extraction test tube was shaken slightly.
Test tube was cooled down and centrifuged. Absorbance measurement was carried out as soon as possible. All steps are
carried out without unnecessary delays. The samples were not exposed to light at any point by more than is absolutely
necessary.
** Same as normal procedure, but filter was folded tightly in ethanol for the extraction period. No attempt was made to
get to open the filter before or after extraction.
*** Sample water was shaken very weakly before filtering. Subsample 1 was measured from the water on the top of the
sample container. Filter was folded tightly in ethanol for the extraction period and no attempt was made to open the filter
before or after extraction. The samples were not exposed to light at any point by more than is absolutely necessary.
**** Sample water was shaken very weakly before filtering. Subsample 1 was measured from the water on the top of the
sample container. Filter was folded loosely and the test tube was shaken to open the filter before extraction. The samples
were not exposed to light at any point by more than is absolutely necessary.
***** Same as normal procedure, but after centrifugation the samples were allowed to stand on the table at light
exposure.
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Conclusions for the a-chlorophyll measuring test:
· More important than shaking is the folding of the filter. Filter should not be folded
tightly.
· Also shaking of the sample is important and it should be noted that often the bottles are
so  full  that  the  mixing  is  difficult.  In  that  case,  some of  the  sample  must  be  removed
from the bottle (for example in the middle of the bottle), or if it is possible to filter two
subsamples at the same time by pouring e.g. 25 mL of sample water into two filtering
devices and then continue shaking the bottle and finally pour the rest of the desired
volume of the sample for filtering.
· Light exposure will effect, but significantly only if the exposure is for several hours.
· Instead it seems, that there is no matter how long the centrifuged sample is stored before
the measurement step, as long as the storage takes place in darkness. But why to delay?
Laboratories should probably advise that the measurement is carried out from beginning
to the end without unnecessary delays.
Oxygen, O2
Depending on the sample, 16 laboratories determined the oxygen with the standard method
EN 25813, whereas four to six participants used an internal method, which was based on the
withdrawn standard SFS 3040. Based on the graphics, the results were comparable with each
other (Appendix 12).
Salinity
Depending on the sample, three laboratories determined salinity using salinometry, five to eight
laboratories used conductivity meter, and two laboratories used chloride titrimetric
determination. The differences between the methods were not analyzed statistically due to the
low number of the results. Based on the graphics, no clear differences between the results were
noticed (Appendix 12).
SiO2, SiO2-diss
Depending on the sample, three to six laboratories determined SiO2 by manual molybdosilicate
spectrophotometric method, two to three laboratories used automatic (CFA, FIA)
molybdosilicate spectrophotometric method, three laboratories used ICP-OES technique, and
two laboratories used other method (Aquakem spectrophometry application). In this PT also
filters were provided for the laboratories for the measurements of the dissolved SiO2 from the
river and brackish water samples. The SiO2 and SiO2-diss results were mainly comparable
between the whole water and filtered water samples (Appendix 12). In the previous similar
proficiency test [5] significant difference was noticed between the results measured by the
spectrophotometric methods and by the ICP-OES technique. In the present test similar clear
difference was noticed neither in the whole water SiO2 content nor in the dissolved SiO2 results
(Appendix 12).
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TIC
Six laboratories measured TIC as carbon dioxide originating only from carbonates and
hydrogen carbonates. Two laboratories measured TIC as carbon dioxide originating from
elemental carbon, carbon dioxide, carbon monoxide, cyanide, cyanate, and tiocyanate. One
laboratory calculated TIC based on total organic carbon measurement according to the standard
SFS-EN 1484. Based on the graphics no clear difference between the results were noticed
(Appendix 12).
TOC
Most of the participants measured TOC using the temperature of 680 °C according to the
standard SFS-EN 1484. Only one participant used other method based on temperature of
720 °C. Based on the graphics, no clear differences between the results were noticed
(Appendix 12).
3.3 Uncertainties of the results
Totally, 97 % of the participants reported the expanded uncertainties (k=2) with their results for
at least some of their results (Table 3, Appendix 13). The range of the reported uncertainties
varied between the measurements and the sample types.
Several approaches were used for estimating of measurement uncertainty (Appendix 13). The
most used approach was based on the internal quality data (Meth 4 and Meth 6). Two to three
laboratories used MUkit measurement uncertainty software for the estimation of their
uncertainties. The free software is available in the webpage: www.syke.fi/envical/en.
Generally, the used approach for estimating measurement uncertainty did not make definite
impact on the uncertainty estimates.
In order to promote the enhancement of environmental measurements’ quality standards and
traceability, the national quality recommendations for data entered into water quality registers
have been published in Finland [6]. These recommendations for measurement uncertainties for
tested analytes in natural waters vary from 10 % to 20 %. In this proficiency test some of the
participants had their measurement uncertainties within these limits, while some did not
achieve them. The participants reporting expanded measurement uncertainties below 5 %
should check the measurement uncertainty calculations. Typically uncertainties below 5 % are
not realistic. For the analytes described in Table 3, salinometer is able to provide salinity
measurement  results  with  uncertainty  lower  than  5  %.  Nevertheless,  harmonization  of  the
uncertainties estimation should be continued.
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Table 3. The range of the expanded measurement uncertainties (k=2, U%) reported by the
participants together with their results and the recommendation for natural waters [6].
Analyte / Water type Synthetic, U% Brackish, U% River, U% Recommendation, U% [6]
a-chlorophyll 10-30 6.6-39 6.9-30 20
O2 - 1.4-15 5-15 10
Salinity 0.93-20 0.34-15 - 2 (salinometry), 10 (others)
SiO2 6-20 2-20 6-20 10
SiO2-diss - 2-20 6-20 -
TIC 10-35 - 10-35 -
TOC 9-30 10-27 10-26 15
4 Evaluation of the results
The evaluation of the participants was based on the z scores, which were calculated using the
assigned and the estimated target values for the total deviation (Appendix 7). The z scores were
interpreted as follows:
In total, 81 % of the results were satisfactory when total deviation of 3.5 – 30 % from the
assigned values were accepted. Altogether 97 % of the participating laboratories used
accredited analytical methods at least for a part of the measurements and 85 % of their results
were satisfactory. The summary of the performance evaluation and comparison to the previous
performance is presented in Table 4. In the previous similar PT, SYKE 4/2012 [5] the
performance was satisfactory for 88 % of the all participants. All samples passed the stability
test and, thus, no estimation was needed for the effect of increased temperature during the
sample transportation.
Notable in the proficiency test was that for the brackish water sample the variation of the a-
chlorophyll measurement results was much higher than in previous proficiency test [5].
SYKE’s laboratory performed additional tests for brackish water investigating the measuring
procedure. The participants are recommended to check their a-chlorophyll measurement
procedure according to the findings presented in Chapter 3.2.
Criteria Performance
| z | £ 2 Satisfactory
2 < | z | < 3 Questionable
| z | ³ 3 Unsatisfactory
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Table 4. Summary of the performance evaluation in the proficiency test 4/2014.
Analyte 2 · sp, % Satisfactory results, % Assessment
a-chlorophyll 10-30 82 The evaluation for the sample B2K is only approximate due to the
high variation of the results. In the PT SYKE 4/2012 the
performance was satisfactory for 88 % of the results [5].
O2 8 82 The performance of the brackish water sample (B2O) measurement
was low, thus lowering the total performance. Mainly the
unsatisfactory results were the results reported in the wrong unit. In
the PT SYKE 4/2012 the performance was satisfactory for 90 % of
the results [5].
Salinity 3.5 92 Good performance. In the PT SYKE 4/2012 the performance was
satisfactory for 93 % of the results [5].
SiO2 10 79 In the PT SYKE 4/2012 75 % of the results were satisfactory [5].
SiO2-diss 10 71 The evaluation for the samples B2S and N3P is only approximate
due to the high variation of the results.
TIC 15 83 The performance somewhat weakened. In the PT SYKE 4/2012 the
performance was satisfactory for 93 % of the results [5].
TOC 10-20 83 Satisfactory performance. In the PT SYKE 4/2012 the performance
was satisfactory for 88 [5].
5 Summary
Proftest SYKE carried out the proficiency test (PT) for analysis of a-chlorophyll, oxygen,
salinity, SiO2, TIC, and TOC in brackish and river waters in May 2014. Three types of samples
were delivered to the participants; synthetic, river and brackish water samples. In total 30
laboratories participated in the PT.
Either  the  theoretical  concentration  or  the  robust  mean  of  the  results  reported  by  the
participants was chosen to be the assigned value for the measured variable. The uncertainty for
the assigned value was estimated at the 95 % confidence interval and it was generally lower
than 1.5 % for the calculated assigned values and for assigned values based on the robust mean
it was between 0.7–14 %.
The evaluation of the performance was based on the z scores, which were calculated using the
standard deviation for proficiency assessment at 95 % confidence level. In this proficiency test
81 % of the data was regarded to be satisfactory when the result was accepted to deviate from
the assigned value 3.5 to 30 % in the other determinations.
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6 Summary in Finnish
Proftest SYKE järjesti luonnonvesiä analysoiville laboratorioille pätevyyskokeen toukokuussa
2014. Pätevyyskokeessa määritettiin a-klorofylli, happi, saliniteetti, silikaatti (SiO2), TIC ja
TOC synteettisestä näytteestä sekä joki- ja murtovesinäytteestä. Pätevyyskokeeseen osallistui
yhteensä 30 laboratoriota.
Mittaussuureen vertailuarvona käytettiin laskennallista pitoisuutta tai osallistujien tulosten
robustia keskiarvoa. Vertailuarvolle laskettiin mittausepävarmuus 95 % luottamusvälillä.
Vertailuarvon laajennettu epävarmuus oli alle 1.5 % laskennallista pitoisuutta vertailuarvona
käytettäessä ja muilla välillä 0.7–14%.
Pätevyyden arviointi tehtiin z-arvon avulla ja tulosten sallittiin poiketa vertailuarvosta
3.5–30 %. Koko aineistossa hyväksyttäviä tuloksia oli 81 %.
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: Participants in the proficiency testAPPENDIX 1
Country Institute
Creece The Goulandris Natural History Museum / Greek Biotope-Wetland centre
Estonia Marine Ecology Lab of Marine Systems Institute
Finland Ahma ympäristö Oy, Ilmajoki
Ahma ympäristö Oy, Oulu
Ahma Ympäristö Oy, Rovaniemi
Hortilab Ab Oy
HSY Käyttölaboratorio Pitkäkoski Helsinki
HY, Tvärminnen eläintieteellinen asema, Hanko
Kokemäenjoen vesistön vesiensuojeluyhdistys ry, Tampere
Lounais-Suomen vesi- ja ympäristötukimus Oy, Turku
Metropolilab Oy
Metsäntutkimuslaitos Rovaniemi
Metsäntutkimuslaitos, Vantaa/Keskuslaboratorio
Nab Labs Oy / Ambiotica Jyväskylä
Nab Labs Oy, Kaustinen
Novalab Oy
Ramboll Finland Oy, Ramboll Analytics, Lahti
Saimaan Vesi- ja Ympäristötutkimus Oy, Lappeenranta
Savo-Karjalan Ympäristötutkimus Oy, Kuopio
SGS Inspection Services Oy, Kotka
SYKE Laboratory of Hakuninmaa, Helsinki
SYKE Laboratory of Joensuu
SYKE Laboratory of Oulu
SYKE/Marine Research Centre
Tampereen Vesi/Viemärilaitoksen laboratorio
Vaasan kaupungin ympäristölaboratorio, Vaasa
ÅMHM laboratoriet, Jomala, Åland
Latvia Latvian Institute of Aquatic Ecology x 3
Sweden ITM, Stockholm university x 2
ALS Scandinavia AB, Täby, Sweden
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: Preparation of the samplesAPPENDIX 2
Analyte Sample Unit Initialconcentration
Addition Target value
a-chlorophyll A1K abs/cm 0 a-chlorophyll 2 mg/ 1.6 litres of ethanol 0.12
B2K µg/l 0 8.1
grown green algae 8.9
N3K µg/l 0 13.1
grown green algae
12.7
O2 B2O mg/l 8.4 0 8.1
N3 mg/l 11.1 0 11.3
Salinity A1S PSU 0 2.1
IAPSO standard seawater
2.15
B2S PSU 5.96 0 5.95
SiO2 A1P mg/l 0 2.14
SiO2 (Merck CertiPur)
2.31
B2S mg/l 0.96 0 0.93
N3P mg/l 6.61 0 6.72
TIC A1T mg/l 0 2.8
Na2CO3-NaHCO3
3.24
N3T mg/l 5.18 0 4.96
TOC A1C mg/l 0 2.67
potassium hydrogenphalate (Merck CertiPur)
2.74
B2C mg/l 4.72 0 4.58
N3C mg/l 8.39 0 8.11
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: Homogeneity of the samplesAPPENDIX 3
Homogeneity of the brackish and river water samples was tested by analysing the concentration of the
analyte from 6 - 8 subsamples.
Criteria for homogeneity:
sa/sp<0.5 and sbb2<c, where
sp % = standard deviation for proficiency assessment
sa = analytical deviation, standard deviation of the results within sub samples
sbb = between-sample deviation, standard deviation of the results between sub samples
c = F1 x sall2 + F2 x sa2, where
sall2 = (0.3 x sp)2
F1 = 2.01, when the number of sub samples is 8
F1 = 2.21, when the number of sub samples is 6
F2 = 1.25, when the number of sub samples is 8
F2 = 1.69, when the number of sub samples is 6
Analyte/Sample Concentrationmg/l, µg/l or PSU sp,% sp sa sa/sp sa/sp<0,5? sbb sbb
2 c sbb2<c?
Salinity/B2S 5.95 1.75 0.104 0.0004 0.003 Yes 0.0004 0.0000 0.002 Yes
SiO2/B2S 0.93 5 0.046 0.000 0.000 Yes 0.011 0.0001 0.0004 Yes
SiO2/N3P 6.72 5 0.336 0.012 0.360 Yes 0.013 0.0002 0.021 Yes
TIC/N3T 4.96 7.5 0.372 0.018 0.050 Yes 0.018 0.0003 0.026 Yes
TOC/B2C 4.59 10 0.459 0.0433 0.094 Yes 0.000 0.000 0.045 Yes
TOC/N3C 8.18 10 0.818 0.039 0.048 Yes 0.012 0.0001 0.136 Yes
Conclusion: Based on the test the samples could be regarded homogenous.
Homogeneity of the a-chlorophyll in the samples B2K, N3K and oxygen samples was tested by
measuring value from 10 subsamples.
Criteria for homogeneity:
sbb < 0.5 ∙ sp
Analyte/Sample Concentrationmg/l or µg/l sp,% 0,5 · sp Standard deviation (sbb)
sbb < 0.5 ∙ sp
a-chlorophyll/B2K 8.89 15 0.67 0.51 Yes
a-chlorophyll/N3K 12.45 10 0.62 1.47 NO
O2/B2O 1) 8.11 4 0.16 0.03 Yes
O2/N3O 1) 11.27 4 0.23 0.02 Yes
Conclusion:
The criteria mainly fulfilled. In the measurements of SYKE ‘s laboratory some variation was noticed in
the a-chlorophyll results in the sample N3K. Some possible causes for variability in the a-chlorophyll
result is discussed more detail in the report (see Chapter 3.2). Based on the additional evaluation of the
a-chlorophyll results of participants in the sample N3K, the samples could be regarded as homogenous.
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: Stability of the samplesAPPENDIX 4
The samples were delivered 6 May 2014 and they arrived to the participants mainly on the following
day. The samples were requested to be analysed as follows:
a-chlorophyll, oxygen, TIC 8 May 2014
SiO2, TOC, Salinity not later than 23 May 2014
The stability of a-chlorophyll, oxygen and TIC -samples was tested by analyzing the samples stored at
the temperatures 4 and 25 ºC.
Criteria for stability: D < 0.3 · sp, where
D = |the difference of results measured from the samples stored at the temperatures 4 °C and 25 °C|
sp = standard deviation for proficiency assessment
a-chlorophyll
Sample Results, abs/cm Sample Results, µg/l Sample Results, µg/l
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
A1K 0.121 0.121 B2K 4,66 6,87 N3K 13,6 15,0
D 0.000 2.21 1.40
0.3·sp 0.002 0.31 0.45
D <0.3 · sp YES D < 0.3 · sp NO D < 0.3 · sp NO
Oxygen
Sample Results, µg/l Sample Results, µg/l
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
B2O 8.81 8.86 N3O 11,27 11,07
D 0.05 0.20
0.3·sp 0.11 0.13
D < 0.3 · sp YES D < 0.3 · sp NO1)
1)Difference within the analytical error, thus the sample is stable.
TIC
Sample Results, µg/l Sample Results, µg/l
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
Date 8.5.
(25 ºC)
8.5.
(4 ºC)
A1T 3.54 3.54 N3T 4,77 4,81
D 0.001 0.04
0.3·sp 0.08 0.11
D < 0.3 · sp YES D < 0.3 · sp YES
Conclusion:
According to the test, the concentration of a-chlorophyll in the samples B2K and N3K might decrease, if
the sample temperature increased during the distribution. However, in the measurements of SYKE ‘s
laboratory some variation was noticed in the measurement results, thus the result of stability test could
not totally regard as reliable. Some possible causes for decreased a-chlorophyll result discussed more
detail in the report (see Chapter 3.2). Based on the evaluation of results of participants and temperature
of their samples as received, there is no clear evidence of decreased a-chlorophyll values with increased
temperature in B2K and N3K samples. The measurements and samples could be regarded stable enough
for the proficiency test.
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: Feedback from the proficiency testAPPENDIX 5
Laboratory Comments on technical excecution Action / Proftest
21 In the oxygen samples some air bubbles
were noticed.
The provider will be more careful in preparation of
samples. However, the oxygen is fixed in the
samples and small air bubbles did not have any
effect on the results.
5 The participants requested information of
the a-chlorophyll samples as their results
were low for the samples B2K and N3K.
The participant ordered oxygen samples,
but noticed afterwards that they cannot
measure them as they were fixed
samples for oxygen.
The provider has evaluated the samples carefully.
There is no sign of any problems in the sample
preparation. Further, additional test has been
performed after the proficiency test and the
results considering handling of the filters and time
cap between extraction and measuring is
reported in this report (see Chapter 3.2).
The provider will add information about oxygen
fixation in the information letter of the future
proficiency test.
24, 36, 37 The participants asked about calibration
of the oxygen sample bottles.
The provider did not use calibrated sample
vessels. Usually, the participants measured the
volume of samples for oxygen measurements.
Laboratory Comments to the results Action / Proftest
5 The participant reported the results of SiO2-
diss erroneously. The right results were:
B2S: 0.92 mg/l
N3P: 6.68 mg/l
The results were outliers in the statistical
treatment, and thus it did not affect the
performance evaluation. If the results had been
reported correctly, they would have been
satisfactory.
The participant can re-calculate z scores
according to the guide for participating
laboratories in Proftest proficiency testing
schemes [4].
11 The participant reported the results of SiO2
erroneously. The right results were:
A1P: 1.92 mg/l
B2S: 0,79 mg/l
The results were outliers in the statistical
treatment, and thus it did not affect the
performance evaluation. If the results had been
reported correctly, they would have been
questionable.
The participant can re-calculate z scores
according to the guide for participating
laboratories in Proftest proficiency testing
schemes [4].
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Laboratory Comments to the results Action / Proftest
24, 36, 37 The participants reported three different
results for oxygen in B2O. Unfortunately, the
reported results were in the wrong unit. The
right results were for O2 in the sample B2O:
24: 9,29341 mg/l
36: 9,43267 mg/l
37: 9,43569 mg/l
The results of O2 were outliers in the statistical
treatment, and thus it did not affect the
performance evaluation. If the results had been
reported correctly, they would have been
satisfactory.
The participant can re-calculate z scores
according to the guide for participating
laboratories in Proftest proficiency testing
schemes [4].
FEEDBACK TO THE PARTICIPANTS
Laboratory Comments
All The participants should be more carefully in reporting the results. There were errors in
reporting the results to wrong samples and in the wrong units.
All Participants should check their a-chlorophyll measurement procedure according to the
findings presented in Chapter 3.2.
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: Evaluation of the assigned values and their uncertaintiesAPPENDIX 6
Analyte Sample Unit Assigned value Uncertainty Uncertainty, % Evaluation method of assigned value u/sp
a-chlorophyll A1K abs/cm 0.118 0.002 1.9 Robust mean 0.19
B2K µg/l 7.41 1.04 14.0 Robust mean 0.47
N3K µg/l 14.4 0.9 6.2 Robust mean 0.31
O2 B2O mg/l 9.23 0.24 2.6 Robust mean 0.33
N3O mg/l 11.5 0.2 1.7 Robust mean 0.21
Salinity A1S PSU 2.13 0.02 0.9 Mean 0.26
B2S PSU 5.93 0.06 1.0 Robust mean 0.29
SiO2 A1P mg/l 2.14 0.01 0.3 Calculated value1) 0.03
B2S mg/l 0.92 0.01 0.7 Mean 0.07
N3P mg/l 6.63 0.29 4.3 Mean 0.43
SiO2-diss B2S mg/l 0.91 0.02 2.1 Mean 0.21
N3P mg/l 6.59 0.32 4.9 Mean 0.49
TIC A1T mg/l 3.48 0.08 2.2 Mean 0.15
N3T mg/l 4.42 0.31 7.0 Mean 0.47
TOC A1C mg/l 2.69 0.03 1.2 Calculated value1) 0.12
B2C mg/l 4.61 0.59 12.9 Robust mean 0.65
N3C mg/l 7.51 0.50 6.7 Robust mean 0.34
1)NIST traceable assigned value.
Criterion for reliability of the assigned value u/sp < 0.3, where:
sp= target value of the standard deviation for proficiency assessment
u = standard uncertainty of the assigned value
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: Terms in the results tablesAPPENDIX 7
Results of each participant
Analyte The tested parameter
Sample The code of the sample
z score Calculated as follows:
z = (xi - X)/sp, where
xi = the result of the individual laboratory
X = the reference value (the assigned value)
sp = the target value of the standard deviation for proficiency
assessment
Assigned value The reference value
2* sp % The target value of total standard deviation for proficiency assessment
(sp) at the 95 % confidence level
Lab’s result The result reported by the participant (the mean value of the replicates)
Md Median
Mean Mean
SD Standard deviation
SD% Standard deviation, %
n (stat) Number of results in statistical processing
Summary on the z scores
S – satisfactory ( -2 £ z £ 2)
Q – questionable ( 2< z < 3), positive error, the result deviates more than 2 · sp from the assigned value
q – questionable ( -3 < z < -2), negative error, the result deviates more than 2 · sp from the assigned value
U – unsatisfactory (z ≥ 3), positive error, the result deviates more than 3 · sp from the assigned value
u – unsatisfactory (z ≤ -3), negative error, the result deviates more than 3 · sp from the assigned value
Robust analysis
The items of data are sorted into increasing order, x1, x2, xi,…,xp.
Initial values for x* and s* are calculated as:
x*  = median of xi (i = 1, 2, ....,p)
s*  = 1,483 · median of ׀xi – x*׀ (i = 1, 2, ....,p)
The mean x* and s* are updated as follows:
Calculate  φ = 1.5 · s*. A new value is then calculated for each result xi (i = 1, 2 …p):
{   x* - φ,  if xi  < x*  - φ
xi* = {   x* + φ,  if xi  > x*  + φ,
{   xi otherwise
The new values of x* and s* are calculated from:
The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x*
and s* several times, until the process convergences [2].
pxx i /
** å=
å --= *** )1/()(134.1 2 pxxs i
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: Results of each participantAPPENDIX 8
Laboratory 1
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
O2 mg/l N3O 0.674 11,5 8 11.8 11.4 11.5 0.3 2.5 20
TOC mg/l A1C 0.743 2,69 10 2.79 2.72 2.74 0.2 8.2 14
mg/l N3C 0.559 7,51 20 7.93 7.49 7.54 0.7 9.3 13
Laboratory 2
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
O2 mg/l B2O 0.081 9,23 8 9.26 9.21 9.22 0.3 3.8 16
mg/l N3O -3.543 11,5 8 9.9 11.4 11.5 0.3 2.5 20
SiO2 mg/l A1P 21.776 2,14 10 4.47 2.14 2.13 0.1 3.6 8
mg/l B2S -1.935 0,92 10 0.83 0.92 0.91 0.0 3.4 9
mg/l N3P 1.207 6,63 10 7.03 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S -1.429 0,91 10 0.85 0.92 0.91 0.0 3.2 9
mg/l N3P 1.335 6,59 10 7.03 6.66 6.59 0.5 7.0 8
TIC mg/l A1T -0.307 3,48 15 3.40 3.49 3.48 0.1 3.1 8
mg/l N3T -1.116 4,42 15 4.05 4.58 4.42 0.4 10.0 8
TOC mg/l A1C -0.223 2,69 10 2.66 2.72 2.74 0.2 8.2 14
mg/l B2C -2.473 4,61 20 3.47 4.55 4.62 0.7 16.0 12
mg/l N3C -0.866 7,51 20 6.86 7.49 7.54 0.7 9.3 13
Laboratory 3
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
SiO2 mg/l A1P -0.093 2,14 10 2.13 2.14 2.13 0.1 3.6 8
mg/l B2S -4.348 0,92 10 0.72 0.92 0.91 0.0 3.4 9
mg/l N3P 1.689 6,63 10 7.19 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S -3.736 0,91 10 0.74 0.92 0.91 0.0 3.2 9
mg/l N3P 1.639 6,59 10 7.13 6.66 6.59 0.5 7.0 8
Laboratory 4
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.508 0,118 10 0.121 0.119 0.118 0.0 3.5 18
µg/l B2K 1.143 7,41 30 8.68 8.15 7.40 1.6 21.5 19
µg/l N3K -0.347 14,4 20 13.9 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 0.433 9,23 8 9.39 9.21 9.22 0.3 3.8 16
mg/l N3O 0.413 11,5 8 11.7 11.4 11.5 0.3 2.5 20
Salinity PSU A1S 1.341 2,13 3.5 2.18 2.14 2.14 0.0 1.4 10
PSU B2S -0.289 5,93 3.5 5.90 5.93 5.93 0.1 1.8 13
SiO2 mg/l A1P 0.561 2,14 10 2.20 2.14 2.13 0.1 3.6 8
mg/l B2S 0.130 0,92 10 0.93 0.92 0.91 0.0 3.4 9
mg/l N3P 0.784 6,63 10 6.89 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S 0.374 0,91 10 0.93 0.92 0.91 0.0 3.2 9
mg/l N3P 0.850 6,59 10 6.87 6.66 6.59 0.5 7.0 8
TIC mg/l A1T 0.460 3,48 15 3.60 3.49 3.48 0.1 3.1 8
mg/l N3T -0.724 4,42 15 4.18 4.58 4.42 0.4 10.0 8
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 4
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
TOC mg/l A1C 0.297 2,69 10 2.73 2.72 2.74 0.2 8.2 14
mg/l B2C -0.412 4,61 20 4.42 4.55 4.62 0.7 16.0 12
mg/l N3C -0.626 7,51 20 7.04 7.49 7.54 0.7 9.3 13
Laboratory 5
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.169 0,118 10 0.119 0.119 0.118 0.0 3.5 18
µg/l B2K -4.283 7,41 30 2.65 8.15 7.40 1.6 21.5 19
µg/l N3K -2.972 14,4 20 10.1 15.1 14.6 1.5 10.6 20
Salinity PSU A1S 0.563 2,13 3.5 2.15 2.14 2.14 0.0 1.4 10
PSU B2S 0.202 5,93 3.5 5.95 5.93 5.93 0.1 1.8 13
SiO2 mg/l A1P 0.000 2,14 10 2.14 2.14 2.13 0.1 3.6 8
mg/l B2S 0.000 0,92 10 0.92 0.92 0.91 0.0 3.4 9
mg/l N3P 0.241 6,63 10 6.71 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S 126.813 0,91 10 6.68 0.92 0.91 0.0 3.2 9
mg/l N3P -17.208 6,59 10 0.92 6.66 6.59 0.5 7.0 8
Laboratory 6
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.339 0,118 10 0.120 0.119 0.118 0.0 3.5 18
µg/l B2K -3.788 7,41 30 3.20 8.15 7.40 1.6 21.5 19
µg/l N3K -1.319 14,4 20 12.5 15.1 14.6 1.5 10.6 20
Salinity PSU A1S -0.805 2,13 3.5 2.10 2.14 2.14 0.0 1.4 10
PSU B2S 0.675 5,93 3.5 6.00 5.93 5.93 0.1 1.8 13
Laboratory 7
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.254 0,118 10 0.117 0.119 0.118 0.0 3.5 18
µg/l B2K -0.135 7,41 30 7.26 8.15 7.40 1.6 21.5 19
µg/l N3K 0.000 14,4 20 14.4 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 0.569 9,23 8 9.44 9.21 9.22 0.3 3.8 16
mg/l N3O 0.391 11,5 8 11.7 11.4 11.5 0.3 2.5 20
Laboratory 8
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
TOC mg/l A1C 1.859 2,69 10 2.94 2.72 2.74 0.2 8.2 14
mg/l B2C 0.152 4,61 20 4.68 4.55 4.62 0.7 16.0 12
mg/l N3C 0.253 7,51 20 7.70 7.49 7.54 0.7 9.3 13
Laboratory 10
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K 0.963 7,41 30 8.48 8.15 7.40 1.6 21.5 19
SiO2 mg/l B2S -10.891 0,92 10 0.42 0.92 0.91 0.0 3.4 9
SiO2-diss mg/l B2S -10.725 0,91 10 0.42 0.92 0.91 0.0 3.2 9
-3 0 3
-3 0 3
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 11
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K -2.033 7,41 30 5.15 8.15 7.40 1.6 21.5 19
µg/l N3K 0.625 14,4 20 15.3 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.704 9,23 8 8.97 9.21 9.22 0.3 3.8 16
mg/l N3O -0.435 11,5 8 11.3 11.4 11.5 0.3 2.5 20
Salinity PSU A1S 0.268 2,13 3.5 2.14 2.14 2.14 0.0 1.4 10
PSU B2S 1.349 5,93 3.5 6.07 5.93 5.93 0.1 1.8 13
SiO2 mg/l A1P -12.598 2,14 10 0.79 2.14 2.13 0.1 3.6 8
mg/l B2S 21.739 0,92 10 1.92 0.92 0.91 0.0 3.4 9
mg/l N3P -1.569 6,63 10 6.11 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S -2.813 0,91 10 0.78 0.92 0.91 0.0 3.2 9
mg/l N3P -1.730 6,59 10 6.02 6.66 6.59 0.5 7.0 8
TIC mg/l A1T 0.000 3,48 15 3.48 3.49 3.48 0.1 3.1 8
mg/l N3T 0.875 4,42 15 4.71 4.58 4.42 0.4 10.0 8
TOC mg/l A1C -0.892 2,69 10 2.57 2.72 2.74 0.2 8.2 14
mg/l B2C -1.649 4,61 20 3.85 4.55 4.62 0.7 16.0 12
mg/l N3C -0.306 7,51 20 7.28 7.49 7.54 0.7 9.3 13
Laboratory 12
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
TIC mg/l A1T 0.153 3,48 15 3.52 3.49 3.48 0.1 3.1 8
mg/l N3T 0.814 4,42 15 4.69 4.58 4.42 0.4 10.0 8
TOC mg/l A1C -2.379 2,69 10 2.37 2.72 2.74 0.2 8.2 14
mg/l N3C -0.293 7,51 20 7.29 7.49 7.54 0.7 9.3 13
Laboratory 13
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -1.322 0,118 10 0.110 0.119 0.118 0.0 3.5 18
µg/l B2K 0.666 7,41 30 8.15 8.15 7.40 1.6 21.5 19
µg/l N3K 0.486 14,4 20 15.1 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 6.148 9,23 8 11.50 9.21 9.22 0.3 3.8 16
mg/l N3O -4.174 11,5 8 9.6 11.4 11.5 0.3 2.5 20
SiO2 mg/l A1P 0.841 2,14 10 2.23 2.14 2.13 0.1 3.6 8
mg/l B2S 0.000 0,92 10 0.92 0.92 0.91 0.0 3.4 9
mg/l N3P -0.181 6,63 10 6.57 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S 0.220 0,91 10 0.92 0.92 0.91 0.0 3.2 9
mg/l N3P -0.121 6,59 10 6.55 6.66 6.59 0.5 7.0 8
Laboratory 14
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.254 0,118 10 0.120 0.119 0.118 0.0 3.5 18
µg/l B2K 1.430 7,41 30 9.00 8.15 7.40 1.6 21.5 19
µg/l N3K 0.486 14,4 20 15.1 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 4.252 9,23 8 10.80 9.21 9.22 0.3 3.8 16
mg/l N3O -0.217 11,5 8 11.4 11.4 11.5 0.3 2.5 20
Salinity PSU A1S 0.000 2,13 3.5 2.13 2.14 2.14 0.0 1.4 10
PSU B2S 0.096 5,93 3.5 5.94 5.93 5.93 0.1 1.8 13
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 14
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
SiO2 mg/l A1P -0.935 2,14 10 2.04 2.14 2.13 0.1 3.6 8
mg/l B2S -0.217 0,92 10 0.91 0.92 0.91 0.0 3.4 9
mg/l N3P -0.151 6,63 10 6.58 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S 0.659 0,91 10 0.94 0.92 0.91 0.0 3.2 9
mg/l N3P 0.152 6,59 10 6.64 6.66 6.59 0.5 7.0 8
TIC mg/l A1T -0.077 3,48 15 3.46 3.49 3.48 0.1 3.1 8
mg/l N3T 0.121 4,42 15 4.46 4.58 4.42 0.4 10.0 8
TOC mg/l A1C 3.866 2,69 10 3.21 2.72 2.74 0.2 8.2 14
mg/l B2C 1.779 4,61 20 5.43 4.55 4.62 0.7 16.0 12
mg/l N3C 10.240 7,51 20 15.20 7.49 7.54 0.7 9.3 13
Laboratory 15
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 1.186 0,118 10 0.125 0.119 0.118 0.0 3.5 18
µg/l B2K 1.269 7,41 30 8.82 8.15 7.40 1.6 21.5 19
µg/l N3K -0.903 14,4 20 13.1 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 0.190 9,23 8 9.30 9.21 9.22 0.3 3.8 16
mg/l N3O -0.217 11,5 8 11.4 11.4 11.5 0.3 2.5 20
Laboratory 16
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.407 0,118 10 0.120 0.119 0.118 0.0 3.5 18
µg/l N3K 0.660 14,4 20 15.4 15.1 14.6 1.5 10.6 20
O2 mg/l N3O 1.130 11,5 8 12.0 11.4 11.5 0.3 2.5 20
TOC mg/l A1C 0.818 2,69 10 2.80 2.72 2.74 0.2 8.2 14
mg/l N3C 0.200 7,51 20 7.66 7.49 7.54 0.7 9.3 13
Laboratory 17
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
TOC mg/l A1C -0.892 2,69 10 2.57 2.72 2.74 0.2 8.2 14
mg/l B2C -0.412 4,61 20 4.42 4.55 4.62 0.7 16.0 12
mg/l N3C -0.027 7,51 20 7.49 7.49 7.54 0.7 9.3 13
Laboratory 18
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -1.525 0,118 10 0.109 0.119 0.118 0.0 3.5 18
µg/l B2K -3.788 7,41 30 3.20 8.15 7.40 1.6 21.5 19
µg/l N3K -3.056 14,4 20 10.0 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 5.065 9,23 8 11.10 9.21 9.22 0.3 3.8 16
mg/l N3O 0.000 11,5 8 11.5 11.4 11.5 0.3 2.5 20
TIC mg/l A1T -0.805 3,48 15 3.27 3.49 3.48 0.1 3.1 8
mg/l N3T -2.474 4,42 15 3.60 4.58 4.42 0.4 10.0 8
TOC mg/l A1C -1.636 2,69 10 2.47 2.72 2.74 0.2 8.2 14
mg/l B2C -1.171 4,61 20 4.07 4.55 4.62 0.7 16.0 12
mg/l N3C -1.012 7,51 20 6.75 7.49 7.54 0.7 9.3 13
-3 0 3
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 19
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.169 0,118 10 0.117 0.119 0.118 0.0 3.5 18
µg/l B2K 1.044 7,41 30 8.57 8.15 7.40 1.6 21.5 19
µg/l N3K 0.764 14,4 20 15.5 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.298 9,23 8 9.12 9.21 9.22 0.3 3.8 16
mg/l N3O -0.435 11,5 8 11.3 11.4 11.5 0.3 2.5 20
Laboratory 20
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.847 0,118 10 0.113 0.119 0.118 0.0 3.5 18
µg/l B2K 0.720 7,41 30 8.21 8.15 7.40 1.6 21.5 19
µg/l N3K 0.000 14,4 20 14.4 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -1.869 9,23 8 8.54 9.21 9.22 0.3 3.8 16
mg/l N3O -0.435 11,5 8 11.3 11.4 11.5 0.3 2.5 20
Salinity PSU A1S -0.537 2,13 3.5 2.11 2.14 2.14 0.0 1.4 10
PSU B2S -0.964 5,93 3.5 5.83 5.93 5.93 0.1 1.8 13
Laboratory 21
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K -1.943 7,41 30 5.25 8.15 7.40 1.6 21.5 19
O2 mg/l B2O 0.569 9,23 8 9.44 9.21 9.22 0.3 3.8 16
Salinity PSU A1S -0.805 2,13 3.5 2.10 2.14 2.14 0.0 1.4 10
PSU B2S -2.216 5,93 3.5 5.70 5.93 5.93 0.1 1.8 13
SiO2 mg/l A1P 0.000 2,14 10 2.14 2.14 2.13 0.1 3.6 8
SiO2-diss mg/l B2S -0.659 0,91 10 0.88 0.92 0.91 0.0 3.2 9
TOC mg/l A1C 6.022 2,69 10 3.50 2.72 2.74 0.2 8.2 14
mg/l B2C 1.779 4,61 20 5.43 4.55 4.62 0.7 16.0 12
Laboratory 23
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.415 0,118 10 0.120 0.119 0.118 0.0 3.5 18
µg/l B2K 1.197 7,41 30 8.74 8.15 7.40 1.6 21.5 19
µg/l N3K 0.625 14,4 20 15.3 15.1 14.6 1.5 10.6 20
O2 mg/l B2O 1.544 9,23 8 9.80 9.21 9.22 0.3 3.8 16
mg/l N3O 1.087 11,5 8 12.0 11.4 11.5 0.3 2.5 20
TOC mg/l A1C 2.305 2,69 10 3.00 2.72 2.74 0.2 8.2 14
mg/l B2C 1.041 4,61 20 5.09 4.55 4.62 0.7 16.0 12
mg/l N3C 1.212 7,51 20 8.42 7.49 7.54 0.7 9.3 13
Laboratory 24
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K -2.210 7,41 30 4.95 8.15 7.40 1.6 21.5 19
O2 mg/l B2O -7.385 9,23 8 6.50 9.21 9.22 0.3 3.8 16
Salinity PSU B2S -0.212 5,93 3.5 5.91 5.93 5.93 0.1 1.8 13
SiO2 mg/l B2S 0.000 0,92 10 0.92 0.92 0.91 0.0 3.4 9
SiO2-diss mg/l B2S 0.220 0,91 10 0.92 0.92 0.91 0.0 3.2 9
-3 0 3
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 25
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.000 0,118 10 0.118 0.119 0.118 0.0 3.5 18
µg/l N3K -6.522 14,4 20 5.0 15.1 14.6 1.5 10.6 20
Laboratory 26
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.169 0,118 10 0.117 0.119 0.118 0.0 3.5 18
µg/l B2K 0.198 7,41 30 7.63 8.15 7.40 1.6 21.5 19
µg/l N3K 0.597 14,4 20 15.3 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.921 9,23 8 8.89 9.21 9.22 0.3 3.8 16
mg/l N3O -0.130 11,5 8 11.4 11.4 11.5 0.3 2.5 20
TIC mg/l A1T -4.663 3,48 15 2.26 3.49 3.48 0.1 3.1 8
mg/l N3T -4.106 4,42 15 3.06 4.58 4.42 0.4 10.0 8
TOC mg/l A1C -0.498 2,69 10 2.62 2.72 2.74 0.2 8.2 14
mg/l B2C -1.427 4,61 20 3.95 4.55 4.62 0.7 16.0 12
mg/l N3C -1.316 7,51 20 6.52 7.49 7.54 0.7 9.3 13
Laboratory 27
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 3335.932 0,118 10 19.800 0.119 0.118 0.0 3.5 18
µg/l B2K -1.089 7,41 30 6.20 8.15 7.40 1.6 21.5 19
µg/l N3K -0.417 14,4 20 13.8 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.975 9,23 8 8.87 9.21 9.22 0.3 3.8 16
mg/l N3O 0.000 11,5 8 11.5 11.4 11.5 0.3 2.5 20
Salinity PSU A1S 1.476 2,13 3.5 2.19 2.14 2.14 0.0 1.4 10
PSU B2S -0.048 5,93 3.5 5.93 5.93 5.93 0.1 1.8 13
SiO2 mg/l A1P -1.318 2,14 10 2.00 2.14 2.13 0.1 3.6 8
mg/l B2S -2.326 0,92 10 0.81 0.92 0.91 0.0 3.4 9
mg/l N3P -2.371 6,63 10 5.84 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S -2.176 0,91 10 0.81 0.92 0.91 0.0 3.2 9
mg/l N3P -2.316 6,59 10 5.83 6.66 6.59 0.5 7.0 8
Laboratory 28
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.339 0,118 10 0.120 0.119 0.118 0.0 3.5 18
µg/l B2K 1.490 7,41 30 9.07 8.15 7.40 1.6 21.5 19
µg/l N3K 0.944 14,4 20 15.8 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.173 9,23 8 9.17 9.21 9.22 0.3 3.8 16
mg/l N3O -0.202 11,5 8 11.4 11.4 11.5 0.3 2.5 20
Salinity PSU A1S 0.456 2,13 3.5 2.15 2.14 2.14 0.0 1.4 10
PSU B2S 2.024 5,93 3.5 6.14 5.93 5.93 0.1 1.8 13
Laboratory 29
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.847 0,118 10 0.113 0.119 0.118 0.0 3.5 18
µg/l B2K 1.386 7,41 30 8.95 8.15 7.40 1.6 21.5 19
µg/l N3K 2.014 14,4 20 17.3 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.623 9,23 8 9.00 9.21 9.22 0.3 3.8 16
mg/l N3O -0.435 11,5 8 11.3 11.4 11.5 0.3 2.5 20
-3 0 3
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 29
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
SiO2 mg/l A1P 0.280 2,14 10 2.17 2.14 2.13 0.1 3.6 8
mg/l B2S 0.435 0,92 10 0.94 0.92 0.91 0.0 3.4 9
mg/l N3P 0.271 6,63 10 6.72 6.71 6.63 0.4 6.4 9
SiO2-diss mg/l B2S 0.000 0,91 10 0.91 0.92 0.91 0.0 3.2 9
mg/l N3P 0.273 6,59 10 6.68 6.66 6.59 0.5 7.0 8
TIC mg/l A1T 0.460 3,48 15 3.60 3.49 3.48 0.1 3.1 8
mg/l N3T 1.297 4,42 15 4.85 4.58 4.42 0.4 10.0 8
TOC mg/l A1C 1.710 2,69 10 2.92 2.72 2.74 0.2 8.2 14
mg/l B2C 2.863 4,61 20 5.93 4.55 4.62 0.7 16.0 12
mg/l N3C 1.997 7,51 20 9.01 7.49 7.54 0.7 9.3 13
Laboratory 30
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.169 0,118 10 0.119 0.119 0.118 0.0 3.5 18
µg/l N3K 0.625 14,4 20 15.3 15.1 14.6 1.5 10.6 20
O2 mg/l N3O -0.326 11,5 8 11.4 11.4 11.5 0.3 2.5 20
TIC mg/l A1T 0.077 3,48 15 3.50 3.49 3.48 0.1 3.1 8
mg/l N3T 1.146 4,42 15 4.80 4.58 4.42 0.4 10.0 8
TOC mg/l A1C 0.074 2,69 10 2.70 2.72 2.74 0.2 8.2 14
mg/l B2C 0.195 4,61 20 4.70 4.55 4.62 0.7 16.0 12
mg/l N3C 0.786 7,51 20 8.10 7.49 7.54 0.7 9.3 13
Laboratory 32
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.508 0,118 10 0.121 0.119 0.118 0.0 3.5 18
µg/l B2K 0.081 7,41 30 7.50 8.15 7.40 1.6 21.5 19
µg/l N3K 0.417 14,4 20 15.0 15.1 14.6 1.5 10.6 20
O2 mg/l B2O -0.677 9,23 8 8.98 9.21 9.22 0.3 3.8 16
mg/l N3O -1.022 11,5 8 11.0 11.4 11.5 0.3 2.5 20
Salinity PSU A1S 0.510 2,13 3.5 2.15 2.14 2.14 0.0 1.4 10
PSU B2S 0.193 5,93 3.5 5.95 5.93 5.93 0.1 1.8 13
Laboratory 33
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
O2 mg/l B2O 1.354 9,23 8 9.73 9.21 9.22 0.3 3.8 16
mg/l N3O 0.913 11,5 8 11.9 11.4 11.5 0.3 2.5 20
Laboratory 34
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
O2 mg/l B2O 1.246 9,23 8 9.69 9.21 9.22 0.3 3.8 16
mg/l N3O 1.000 11,5 8 12.0 11.4 11.5 0.3 2.5 20
-3 0 3
-3 0 3
-3 0 3
-3 0 3
-3 0 3
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Laboratory 36
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K -2.562 7,41 30 4.56 8.15 7.40 1.6 21.5 19
O2 mg/l B2O -7.121 9,23 8 6.60 9.21 9.22 0.3 3.8 16
Salinity PSU B2S -0.183 5,93 3.5 5.91 5.93 5.93 0.1 1.8 13
SiO2 mg/l B2S -0.217 0,92 10 0.91 0.92 0.91 0.0 3.4 9
SiO2-diss mg/l B2S 0.220 0,91 10 0.92 0.92 0.91 0.0 3.2 9
Laboratory 37
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K -1.715 7,41 30 5.50 8.15 7.40 1.6 21.5 19
O2 mg/l B2O -7.115 9,23 8 6.60 9.21 9.22 0.3 3.8 16
Salinity PSU B2S -0.270 5,93 3.5 5.90 5.93 5.93 0.1 1.8 13
SiO2 mg/l B2S 0.000 0,92 10 0.92 0.92 0.91 0.0 3.4 9
SiO2-diss mg/l B2S 0.000 0,91 10 0.91 0.92 0.91 0.0 3.2 9
-3 0 3
-3 0 3
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: Results of participants and their uncertaintiesAPPENDIX 9
In figures:
· The dashed lines describe the standard deviation for the proficiency assessment, the red solid line shows
the assigned value, the shaded area describes the expanded measurement uncertainty of the assigned value,
and the arrow describes the value outside the scale.
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: Summary of the z scoresAPPENDIX 10
Analyte Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 %
a-chlorophyll A1K . . . S S S S . . . . . S S S S . S S S . . S 94,7
B2K . . . S u u S . . S q . S S S . . u S S S . S 72,7
N3K . . . S q S S . . . S . S S S S . u S S . . S 80,0
O2 B2O . S . S . . S . . . S . U U S . . U S S S . S 72,7
N3O S u . S . . S . . . S . u S S S . S S S . . S 90,5
Salinity A1S . . . S S S . . . . S . . S . . . . . S S . . 100
B2S . . . S S S . . . . S . . S . . . . . S q . . 84,6
SiO2 A1P . U S S S . . . . . u . S S . . . . . . S . . 80,0
B2S . S u S S . . . . u U . S S . . . . . . . . . 69,2
N3P . S S S S . . . . . S . S S . . . . . . . . . 88,9
SiO2-diss B2S . S u S U . . . . u q . S S . . . . . . S . . 64,3
N3P . S S S u . . . . . S . S S . . . . . . . . . 77,8
TIC A1T . S . S . . . . . . S S . S . . . S . . . . . 88,9
N3T . S . S . . . . . . S S . S . . . q . . . . . 77,8
TOC A1C S S . S . . . S . . S q . U . S S S . . U . Q 73,3
B2C . q . S . . . S . . S . . S . . S S . . S . S 83,3
N3C S S . S . . . S . . S S . U . S S S . . . . S 92,9
% 100 75 60 100 60 80 100 100 33 75 75 80 82 100 100 100 60 100 100 75 88
accredited 3 5 1 12 10 5 2 3 2 9 2 5 17 5 3 10 5 2 5 6
Analyte Sample 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 %
a-chlorophyll A1K . S S U S S S . S . . . . . . . . . . . . . . 94,7
B2K q . S S S S . . S . . . q S . . . . . . . . . 72,7
N3K . u S S S Q S . S . . . . . . . . . . . . . . 80,0
O2 B2O u . S S S S . . S S S . u u . . . . . . . . . 72,7
N3O . . S S S S S . S S S . . . . . . . . . . . . 90,5
Salinity A1S . . . S S . . . S . . . . . . . . . . . . . . 100
B2S S . . S Q . . . S . . . S S . . . . . . . . . 84,6
SiO2 A1P . . . S . S . . . . . . . . . . . . . . . . . 80,0
B2S S . . q . S . . . . . . S S . . . . . . . . . 69,2
N3P . . . q . S . . . . . . . . . . . . . . . . . 88,9
SiO2-diss B2S S . . q . S . . . . . . S S . . . . . . . . . 64,3
N3P . . . q . S . . . . . . . . . . . . . . . . . 77,8
TIC A1T . . u . . S S . . . . . . . . . . . . . . . . 88,9
N3T . . u . . S S . . . . . . . . . . . . . . . . 77,8
TOC A1C . . S . . S S . . . . . . . . . . . . . . . . 73,3
B2C . . S . . Q S . . . . . . . . . . . . . . . . 83,3
N3C . . S . . S S . . . . . . . . . . . . . . . . 92,9
% 60 50 80 58 86 87 100 100 100 100 60 80
accredited 4 2 10 5 5 15 8 2 1 1 4 4
S - satisfactory (-2 < z < 2), Q - questionable (2 < z < 3), q - questionable (-3 < z < -2),
U - unsatisfactory (z > 3), u - unsatisfactory (z < -3),
bold - accredited, italics - non-accredited, normal – other, % - percentage of satisfactory results
Totally satisfactory, % in all:  81         % in accredited:  82        % in non-accredited:  81
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: z scores in ascending orderAPPENDIX 11
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: Results grouped according to the methodsAPPENDIX 12
The explanations for the figures are described in the Appendix 9.
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: Estimation of the measurement uncertainties and examples of theAPPENDIX 13
reported values
ESTIMATION PROCEDURE OF UNCERTAINTY:
UC No: the procedure used for the estimation of the expanded measurement uncertainty
at 95 % confidence level (k=2).
1. Using the IQC data only from synthetic control sample and/or CRM (X-chart),
see e.g. NORDTEST TR 5371). Using MUkit measurement uncertainty software3).
2. Using the IQC data only from synthetic control sample and/or CRM (X-chart),
see e.g. NORDTEST TR 5371). Without MUkit measurement uncertainty software.
3. Using the IQC data from synthetic sample (X-chart) together with the IQC data from
routine sample replicates (R-chart or r%-chart), see e.g. NORDTEST TR 5371). Using
MUkit  software.
4. Using the IQC data from synthetic sample (X-chart) together with the IQC data from
routine sample replicates (R-chart or r%-chart), see e.g. NORDTEST TR 5371). Without
MUkit  software.
5. Using the IQC data and the results obtained in proficiency tests, see e.g.
NORDTEST TR 5371). Using MUkit software.
6. Using the IQC data and the results obtained in proficiency tests, see e.g.
NORDTEST TR 5371). Without MUkit software.
7. Using the data obtained in method validation. Using MUkit software.
8. Using the data obtained in method validation. Without MUkit software.
9. Using the "modeling approach" (GUM Guide or EURACHEM Guide Quantifying
Uncertainty in Analytical Measurement)2)
10. Other procedure, please specify
11. No uncertainty estimation
IQC = internal quality control
1) http://www.nordtest.info, 2) http://www.eurachem.org, 3) http://www.syke.fi/envical
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